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Introduction
The high efficiency of the trained athlete is due to the improvement of adaptation and regulation mechanisms at all levels of functioning, as well as developing changes in it. At the same time, it is known that high performance suggests an individual optimal level and balance of regulatory systems that provide hemodynamics, metabolic and energy reactions in muscle activity Corrado et al., 2009; Гаврилова,Земцовский, 2010) .
Athletes' usage of drugs is aimed at expanding the adaptive capacity of the body to physical loads and accelerates the recovery process. The choice of certain drugs depends on the period of preparation and the need to obtain the level of training that will successfully achieve a certain result (Сучковидр. 1990; Сейфулла, 1999; Макарова, 2003; Furlanelloet al., 2011; Gunina, Sheyko, 2018) .
In recent years, sports science is characterized by the active development and implementation in practice of a large number of pharmacological drugs to improve physical work capacity and accelerate the recovery process, starting with youth sports. It is necessary to focus attention on the fact that the use of drugs by athletes is only one of the elements of the overall system of impact on the adaptation of the body to physical loads (Платонов, 2015) .
Pharmacological effects on the body of the athlete should not be constant, and coincide with the time when the load has already caused some adaptive changes in the organism's. Complex restorative drugs should be directed, first, to the maintenance of energy and plastic resources, and, secondly, to the partial elimination or detoxification of metabolic products.
The main task of pharmacological support of athletes at the recovery stage is the removal of toxins from the organism's, formed during heavy physical activity, as well as drug therapy of overstrain of various systems and organs. During the period of intense physical activity, the task of strengthening protein synthesis in the organism, saturation of the diet with full-fledged proteins and carbohydrates is put forward to the fore. In the pre-competition and competition periods, the most important tasks are the creation of energy depots in the organism's, prevention of infectious diseases, maintenance of immunological status (Сучковидр., 1990; Сейфулла, 1999; Макарова, 2003) .
Thus, the main tasks of pharmacological support in a particular period of preparation of the athlete is dictated by the direction and volume of training and competitive loads, the degree of tension of certain systems of the body.
The aim of the research is to study the influence of pharmaceuticals on the functional state of the cardiovascular system of athletes and handball players.
Material and methods
To characterize the systemic circulation was used hardware-software complex "Impercard-M". The following parameters were studied: HR (bpm) -heart rate; SAP, DAP, APmean. (mmhg), -respectively, systolic, diastolic, mean blood pressure; SV (ml) -stroke volume; CO (l/min) -cardiac output, TPR (dyn×s×сm -5 ) -total peripheral resistance, LV filling pressure (mmhg) -pressure filling the left ventricle, cardiac index, l/ (min×m 2 ). The study of bioelectric activity of a heart was carried out to determine the level of functional reserve of metabolism, the level of myocardial hyperfunction on the device "Poly-Spectrum 8E/LLC".
To assess the bioelectric activity of the heart, the time and amplitude parameters of the functional state of the myocardium were used: the duration of the intervals P (ms), p-Q (ms), QRS (ms) respectively, intracardiac, atrial-ventricular and intraventricular conductivity; Q-T (ms) -electrical systole; angle of alpha in degrees (axis QRS, °).
To study the parameters of heart rate variability the software and hardware complex "Poly- Regular sports training changes the functional the state of the whole organism's, but the main limiting link in the system transport of oxygen in sports activities is the cardiovascular system, the most a significant contribution to the functional tension of the organism's makes the system of support of myocardial contractile function.
Due to the fact that the cardiovascular system is limiting to achieve sports results, changes in the bioelectric activity of the heart, Central hemodynamics occur quite early and are manifested in the form of violations of repolarization, arrhythmias and a decrease in myocardial contractility. We have chosen such methods of control as electrocardiography, heart rate variability and Central hemodynamics study.
The study involved 10 athletes and 9 handball players aged from 17 to 21 years, with 1 st category qualification, Candidates for Master of sport.
The study was conducted before and after the use of a complex of drugs, which included the adaptogen "Pantocrine Forte", amino acid complex "Tavamine" and enterosorbent "Polyphepanum". These drugs were taken in a certain dosage for 10 days.
Pantocrine-antler extract of red deer, refers to the group of adaptogens/ in other words, substances that contribute to the development of a state of nonspecifically increased resistance, manifested in an increase in efficiency, increased resistance to a wide range of damaging factors. The active principle of this drug is a complex of biologically active substances -lipids, amino acids, nucleic acid bases, peptides and microelements (calcium, magnesium, iron, sodium, potassium, phosphorus). Pantocrine was taken inside 200 mg, 30 minutes before eating, 2 times a day.
Tavamine is a complex drug containing L-leucine, L-isoleucine, L-valine and taurine, belonging to the group of hepatoprotectors. Leucine, isoleucine and valine are essential amino acids with branched-chain hydrocarbon, that make up 42% of all amino acids of muscle tissue, they are active building blocks of muscle, during training they are used for energy. Tavamine was taken inside 200 mg, 2 times a day.
Taurine is a sulfur-containing amino acid formed in the body from cysteine, it can be found in the heart muscle, central nervous system, leukocytes, skeletal muscles, it is necessary for the metabolism of fats, maintain normal cholesterol, normal metabolism of sodium, potassium, calcium and magnesium. Taurine prevents the release of potassium from the heart muscle. Taurine was taken inside 250 mg, 30 minutes before eating, 2 times a day.
Polyphepanum is a natural enterosorbent on the basis of lignin. Lignin (from lat. lignum-wood, wood) is a substance that characterizes the stiffened walls of plant cells. A complex polymer compound found in vascular plant cells and some algae. In medicine, lignin is used as a drug, providing enterosorbent, detoxification, antidiarrheal, antioxidant, hypolipidemic and complexing action. Polyphepanum was taken inside one hour before taking other drugs 50 g 2 times a day.
Statistical processing of the material was carried out using the program STATISTICA: descriptive statistics. The normality of the sample distribution was estimated using the Shapiro-Wilka criterion. Determination of the significance of differences was carried out using Student's criterion (t).
Results and discussion
The analysis of central hemodynamics parameters before the course of pharmaceuticals revealed hyperkinetic and normokinetic type of blood circulation in athletes. After the use of drugs, there is a tendency to increase the hyperkinetic type of blood circulation. At the same time, there was a decrease in the level of blood pressure, both systolic and diastolic, but not beyond the physiological norm (Table 1) . It will be observed that if the athletes before the course of pharmaceuticals was defined the vertical position of the electric axis of the heart or the deviation of the electric axis of the heart to the right, then both the vertical and horizontal position of the electric axis of the heart was recorded. Negative waves T as an indicator of metabolic disorders in the heart muscle before the use of pharmaceuticals, were identified among 4 athletes in the allocation of TavL (lateral region), and after the use of drugs there was a tendency to normalize this indicator.
The primary examination of almost all athletes involved in athletics revealed the normotonic type of regulation of the heart rate with a predominance of parasympathetic effects on the background of a distinct dominance of autonomous mechanisms of regulation with a moderate effect of breathing on the heart rate. After a course of pharmaceuticals, the activity of the sympathetic link of regulation increased.
The high functional state of the physiological sports heart in the examined athletes should be regarded as a manifestation of the formation of a longterm adaptive reaction, ensuring the implementation of previously inaccessible in its intensity of physical work, corresponding to the period of training.
Comparative analysis of the central hemodynamics of handball players revealed a tendency to reduce systolic, diastolic and mean blood pressure (Table 2) . At the same time, there was a tendency to reduce heart rate after the use of pharmaceuticals. As can be seen from Table 2 , the indicator of SV remained at the same level.
Sinus bradycardia was observed among 5 athletes, the rest of the heart rate was registered within the physiological norm. In athletes, sinus bradycardia is considered as an indicator of fitness only to a certain level. Bradycardia that is less than 40 reductions per minute should be considered as a consequence of fatigue, infectious and toxic effects, especially in combination with other deviations on the ECG (Eckel et al., 2014; Oja et al., 2017). With frank bradycardia, athletes may experience migration of the rhythm source, i.e., the movement of the rhythm driver from the sinus node to the atrioventricular and back.
It is noteworthy that the majority of athletes (5) observed normokinetic type of blood circulation, 4 -hyperkinetic.
According to the majority of authors studying types of blood circulation, in hyperkinetic type the heart works in the least economical mode and the range of compensatory possibilities of this type is limited. In this type, there is a high activity of the sympathetic-adrenal system. The tendency to the formation of hyperkinetic blood circulation with high rates of the CO due to the increase in heart rate against the background of increased TPR indicates a great stress of adaptive mechanisms and is considered by many authors as a pathology (Граевская, Долматова, 2004; Гаврилова, Земцовский, 2010) . Note: * -accuracy of differences at p < 0.05
The most favorable from the point of view of adaptation to physical loads is considered to be the normokinetic type of blood circulation, contributing to increased efficiency.
Thus, it is obvious that in the conditions of physiological rest in handball players with normokinetic type of blood circulation, the necessary level of blood supply is maintained, primarily due to the high specific peripheral resistance, and in hyperkinetic itis maintained due to the increase in SV. This means that, depending on the type of blood circulation, the mechanisms of maintaining the same level of homogeneous index (blood pressure) are different.
In a state of rest in handball recorded normal ECG(5 athletes). Sharply frank arrhythmia was defined among 2 athletes. It is known that sinus arrhythmia is a periodic change in the rhythm of cardiac cycles associated with the phases of respiration. The difference between long and short intervals does not exceed 0.16 C. the Severity of respiratory arrhythmia is one of the important indicators of the functional state of the heart. It is considered to be sharp when the fluctuations in the duration of RR reach 0.3 ms or more. In these cases, the arrhythmia indicates a violation of the regulation of the sinus node, which may be a sign of overtraining (Баевский, Мотылянская, 1986; Флейшман, 1999; Parekh, Lee, 2005) .
Ectopic rhythm was revealed among 2 athletes. It should be noted that handball players revealed normal duration of atrial and ventricular conduction. However, 1 athlete had atrioventricular conduction at the upper limit of the norm. The duration of the Q-T interval, characterizing the electrical system of the ventricles, was observed in all athletes within the normal range.
It will be observed that 6 handball players had a vertical position of the electric axis, 2 had normal, 1had a sharp deviation of the electric axis of the heart to the left.
Special attention is given to the appearance of ECG signs of overstrain of the myocardium. A negative wave T was found in 1 handball player in the lead avL (side area) and 1 athlete was observed reduced, two-humped wave T in the leads V 2 -V 3 (front-city area). These changes are associated, apparently, with metabolic disorders in the heart muscle due to physical and nervous overload (Chuiko, 2011; Riebe et al., 2015; Drezner, et al., 2016 Drezner, et al., , 2017 Zorzi et al., 2018) .
It will be observed that on the basis of the RomhiltEstes and Cornell criteria, 1 athletes showed signs of left ventricular hypertrophy, which is considered as an adaptive change (Fletcher et al., 2013) .
After the use of pharmaceuticals, no significant changes were detected according to the ECG.
We have found a tendency to increase the activity of the humoral canal regulation of the heart rate after the use of pharmaceuticals. At the same time, the analysis of stress index and AMo indicates a tendency to reduce the centralization of heart rhythm control and the activity of the sympathetic autonomic nervous system. In addition, increased vagal influence on the heart rhythm.
Normotonic type of heart rate regulation with the predominance of parasympathetic modulations was observed in 6 athletes, and 1 had frank vagotony. Sharply franked vagotony is considered as a condition on the verge of norm and pathology, requiring serious adjustment of training loads. 1 handball players was determined sympathetic type.
Similar results on the predominance of autonomous circuit activity and parasympathetic effects were obtained in the analysis of respiratory waves (HF).
The value of LF component testified to the normal activity of regulatory mechanisms providing local and general adaptation of the vascular system to changes in stroke volume and cardio outputamong 5 athletes. 1 handball player showed moderate, 2 -a sharp increase and 1 -a moderate weakening of the activity of the vasomotor center.
At the same time, along with these changes, 2 athletes showed a moderate decrease and 2 a sharp decrease in the level of activity of the energymetabolic link of regulation, which indicated a decrease in functional reserves for the restoration of disturbed homeostasis. 2 handball players have a moderate increase in the activity of the VLF component.
After taking pharmaceuticals, there was a tendency to normalize the activity of the vasomotor center. The activity of the sympathetic subcortical center decreased significantly (p < 0.05). It is known that the values of VLF reflects cerebral ergotropic effects on the lower levels and allow us to judge about the functional state of the brain at psychogenic and organic pathology of the brain. There is evidence that VLF is a sensitive indicator of metabolic processes control and well reflects the energy deficit States. Thus, VLF parameters characterize the influence of higher vegetative centers on the cardiovascular subcortical center and can be used as a reliable marker of the degree of connection of autonomous (segmental) levels of regulation of blood circulation with supra-segmental, including pituitary-hypothalamic and cortical levels.
It should be noted a significant increase in the power of the respiratory waves of the heart rate (p < 0.05). The enhancement of respiratory waves (HF) can be considered as activation of the cardioinhibitor center; the activity of the pacemaker and vasomotor centers is weakened, which may be associated with a decrease in control by higher levels of regulation or inhibition of the modulator center as a result of changes or strong reflex effects.
Conclusion
1. On the basis of the study of the impact of pharmaceuticals on the state of the cardiovascular system, the manifestation of economization of heart activity (a tendency to reduce heart rate, SAP, DAP and mean AP) was observed in two groups of patients.
2. According to the results of this study, in the vast majority of cases, the main indicators of the athletes' ECG were within the limits that are considered to be physiological. At the same time, 1 handball player showed changes, indicating a violation of the repolarization processes, requiring correction of the training process. There were no significant electrocardiographic changes after the course of pharmaceuticals. Among 4 athletes from athletics, were diagnosed with metabolic disorders in the heart muscle before the use of pharmaceuticals, and after the use of drugs, there was a tendency to normalize this indicator.
3. The tendency to decrease the centralization of the heart rhythm control and the activity of the sympathetic autonomic nervous system was revealed in handball players, and vagal effects on the heart rhythm increased. The predominance of HF components of spectral analysis indicates a good condition of athletes. The activity of the sympathetic subcortical center significantly decreased.
4. After the course of pharmaceuticals, athletes have increased the activity of the sympathetic link of regulation.
The above data indicate that the use of pharmacological drugs has caused the restructuring of the mechanisms of autonomic regulation of heart rate, the central level of hemodynamics and bioelectric activity of the myocardium, while achieving the optimal level of training of athletes.
